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DETAILED ACTION 

Response to Arguments 

Applicant's arguments filed 2/6/08 have been fully considered but they are not 
persuasive. 

Applicant argues that the respective hydrides are usable alone and in mixtures 
and that the individual hydrides and hydroxides are interchangeable in the practice of 
the method invention. 

However, the standard is whether it would have been obvious one of ordinary 
skill in the art at the time the invention was made that the individual hydrides and 
hydroxides are interchangeable in the practice of the method. Even if the individual 
hydrides and hydroxides are interchangeable, arguendo, it would not have been 
obvious to one of ordinary skill to blindly interchange these compounds in the method, 
but would rather view the method as requiring those specific compounds. 

Applicant argues that while the claimed hydrides and hydroxides are patentably 
distinct, they do not have a materially different design in the sense of the U.S. patent 
laws and practice because the claimed inventions overlap as more than one hydride 
and or hydroxide may be used in each process. 

However, the different species of hydrides and or hydroxides do not overlap in 
scope. Even if the individual hydrides and hydroxides are interchangeable, arguendo, it 
would not have been obvious to one of ordinary skill to blindly interchange these 
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compounds in the method, but would rather view the method as requiring those specific 
compounds. Therefore, the species do not overlap in scope. 

Applicant argues that the test of whether the inventions as claimed are either not 
capable of use together or can have a materially different design, mode of operation, 
function, or effect does not apply because the respective hydrides and hydroxides may 
be used as mixtures in the claimed methods. 

However, this is only one embodiment of the invention. There is at least one 
embodiment that requires only one particular hydride and hydroxide. That the 
respective hydrides and hydroxides may be used as mixtures in the claimed methods 
may be evidence that the inventions do not have a different mode of operation, but not 
evidence that the claimed inventions do not have a materially different design. 

Additionally, the restriction requirement is deemed final and proper. Applicant 
has elected the species wherein both the hydride and the hydroxide comprise a lithium 
cation. Therefore, the claims drawn to this species are examined herein. 

Additionally, it appears that claim 83 is non-elected because the hydride 
comprises MgH 2 and not LiH (the species elected in the instant invention). 

Claim Rejections - 35 USC § 102/103 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



Claims 1-12,14-18, 48,49,67-71 are rejected under 35 U.S.C. 102(e) as 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Amendola 
et al. (U.S. 2004/0033194). 

Amendola et al. teach a method for hydrogen generation [0024] comprising 
reacting lithium borohydride [0030] and lithium hydroxide [0033] and water [0011]. 

If the reaction between lithium borohydride and lithium hydroxide and the 
reaction between the hydride and water is not inherent in the same manner as claimed, 
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it would be obvious based on the reasoned explanation that the solution mixture 
comprising the lithium borohydride and lithium hydroxide would at least partially result in 
a reaction between the two afore mentioned compounds. 

Additionally, because the reactants are in mixture at the same time, it appears 
that the reactions would commence at the same time. 

Applicant's specification recites: "Other preferred embodiments according to the 
present invention have an exothermic hydrogen production reaction and include 
reactions between a hydride composition Ml.sup.xH.sup.x and a hydroxide composition 
Mll.sup.y(OH).sub.y, where Ml and MM are selected to be the same cationic species 
selected from the group consisting of Al, B, Be, Ca, Mg, Sr, and Ti. These reactions 
have a higher enthalpy of reaction." 

Therefore, it appears that the thermodynamic nature of the reaction between the 
hydride and hydroxide depend on which cations are used. As Li is used for the hydride 
and hydroxide, it appears that the thermodynamic nature of the reaction is a property of 
these materials and therefore not distinguishable from the hydride and hydroxide used. 

Claims 26-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Amendola et al. (U.S. 2004/0033194) in view of Chen et al. (U.S. 6471936). 

Amendola et al. teach a method of producing hydrogen as described above. 

Amendola et al. fail to teach wherein the hydride is LiH. 

Chen et al., however, teach a method of storing hydrogen (col. 1) comprising a 
material comprising lithium hydride and lithium hydroxide (col. 8). 
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Therefore it would have been obvious to one of ordinary skill in the art at the time 
applicant's invention was made to provide a material comprising lithium hydride and 
lithium hydroxide in Amendola et al. in order to store hydrogen produced in the reaction 
as taught by Chen et al. 

The addition of the material would result in the reaction between LiH and LiOH as 
claimed. 

Claims 19-25, 54-55, 61, 63-66, 72-81, 88 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Amendola et al. (U.S. 2004/0033194) in view of either 
Machin et al. ("Kinetics of the Reaction of Water Vapour with Crystalline Lithium 
Hydride") or Long et al. (U.S. 5593640). 

Amendola et al. teach a method for hydrogen generation [0024] comprising 
reacting lithium borohydride [0030] and lithium hydroxide [0033] and water [0011]. 

If the reaction between lithium borohydride and lithium hydroxide and the 
reaction between the hydride and water is not inherent in the same manner as claimed, 
it would be obvious based on the reasoned explanation that the solution mixture 
comprising the lithium borohydride and lithium hydroxide would at least partially result in 
a reaction between the two afore mentioned compounds. 

Additionally, because the reactants are in mixture at the same time, it appears 
that the reactions would commence at the same time. 

Applicant's specification recites: "Other preferred embodiments according to the 
present invention have an exothermic hydrogen production reaction and include 
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reactions between a hydride composition Ml.sup.xH.sup.x and a hydroxide composition 
Mll.sup.y(OH).sub.y, where Ml and MM are selected to be the same cationic species 
selected from the group consisting of Al, B, Be, Ca, Mg, Sr, and Ti. These reactions 
have a higher enthalpy of reaction." 

Therefore, it appears that the thermodynamic nature of the reaction between the 
hydride and hydroxide depend on which cations are used. As Li is used for the hydride 
and hydroxide, it appears that the thermodynamic nature of the reaction is a property of 
these materials and therefore not distinguishable from the hydride and hydroxide used. 

Amendola et al. fail to teach wherein the hydroxide is LiOH(H 2 0). 

Machin et al., however, teach a method for producing hydrogen (page 2205) 
wherein it is known to react lithium hydroxide hydrate with lithium hydride to produce 
hydrogen (page 2217). 

Long et al. teach a method for making hydrogen (col. 1) wherein it is known to 
thermally decompose hydrates and hydroxides to generate water in the presence of 
unreacted hydrides to produce hydrogen (col. 6). Long goes on to teach that if these 
hydrides are unreacted in the presence of the hydrates and hydroxides, the results 
could be potentially dangerous (col. 6). 

From this teaching, one of ordinary skill would recognize to have a mix of non- 
hydrated and hydrated hydroxides in Amendola et al. in order to control the reaction and 
not induce a dangerous result as taught by Long et al. 

Additionally, it would have been obvious to one of ordinary skill in the art at the 
time applicant's invention was made to provide react lithium hydroxide hydrate with 
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lithium hydride in Amendola et al. in order to produce hydrogen (page 2217) in a 
substantially similar process of making hydrogen as taught by Machin et al. 

The addition of the material would result in the reaction between LiBH 4 and 
LiOH(H 2 0) as claimed. 

Claims 57, 82, and 84 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Amendola et al. (U.S. 2004/0033194) in view of Chen et al. (U.S. 
6471936) and either Machin et al. ("Kinetics of the Reaction of Water Vapour with 
Crystalline Lithium Hydride") or Long et al. (U.S. 5593640). 

Amendola et al. teach a method of producing hydrogen as described above. 

Amendola et al. fail to teach wherein the hydride is LiH. 

Chen et al., however, teach a method of storing hydrogen (col. 1) comprising a 
material comprising a material comprising lithium hydride and lithium hydroxide (col. 8). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time applicant's invention was made to provide a material comprising lithium hydride 
and lithium hydroxide in Amendola et al. in order to store hydrogen produced in the 
reaction as taught by Chen et al. 

The addition of the material would result in the reaction between LiH and LiOH as 
claimed. 

Amendola et al. also fail to teach wherein the hydroxide is LiOH(H 2 0). 
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Machin et al., however, teach a method for producing hydrogen (page 2205) 
wherein it is known to react lithium hydroxide hydrate with lithium hydride to produce 
hydrogen (page 2217). 

Long et al. teach a method for making hydrogen (col. 1) wherein it is known to 
thermally decompose hydrates and hydroxides to generate water in the presence of 
unreacted hydrides to produce hydrogen (col. 6). Long goes on to teach that if these 
hydrides are unreacted in the presence of the hydrates and hydroxides, the results 
could be potentially dangerous (col. 6). 

From this teaching, one of ordinary skill would recognize to have a mix of non- 
hydrated and hydrated hydroxides in Amendola et al. in order to control the reaction and 
not induce a dangerous result as taught by Long et al. 

Additionally, it would have been obvious to one of ordinary skill in the art at the 
time applicant's invention was made to provide react lithium hydroxide hydrate with 
lithium hydride in Amendola et al. in order to produce hydrogen (page 2217) in a 
substantially similar process of making hydrogen as taught by Machin et al. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to PAUL A. WARTALOWICZ whose telephone number is 
(571)272-5957. The examiner can normally be reached on 8:30-6 M-Th and 8:30-5 on 
Alternate Fridays. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on (571) 272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Paul Wartalowicz 
April 26, 2008 



/Steven Bos/ 
Primary Examiner 
A.U. 1793 



